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Paper	  coming	  out	  on	  use	  of	  neon	  in	  a	  TPC	  very	  soon!	  
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MITPC	  field	  cage	  outside	  of	  chamber	  
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Event	  readout	  of	  an	  alpha	  

CCD	  readout	   Waveform	  readouts:	  anode	  (top);	  
mesh	  (bodom)	  

8	  

35	  cm	  

Pixels	  

Pi
xe
ls	  



Neutron-‐Induced	  Nuclear	  Recoil	  
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SRIM/TRIM simulation
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A particle of start energy will lose dE/dx in its upcoming step

Alpha particles in 75 torr CF4, 525 torr 4He

The DCTPC simulation samples from this plot at every step

2D	  length	  
from	  CCD	  

Height	  =	  	  
Tdeposit	  ×	  vdrij	  

Energy	  reconstruc:on	  from	  3D	  length,	  SRIM	  
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DCTPC	  at	  Double	  Chooz	  
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Adrien Hourlier – APC – Paris – Chooz Meeting – 15

 3D length Reconstruction
"Luckily", there is a lot of α activity in the detection volume (from Rn decay 

chains). We can use these lines as calibration points

Long life-time Short life-time
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Adrien Hourlier – APC – Paris – Chooz Meeting – 15

 3D length Reconstruction
"Luckily", there is a lot of α activity in the detection volume (from Rn decay 

chains). We can use these lines as calibration points
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Paper	  coming	  out	  on	  DCTPC	  run	  at	  Double	  Chooz	  
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Neutron	  measurement	  at	  SciBooNE	  hall	  

•  Tune	  Monte	  Carlo	  predic:on	  
for	  neutron	  background	  

•  MicroBooNE:	  
–  Neutral	  current	  elas:c	  
–  Strange	  quark	  contribu:on	  
to	  nuclear	  spin	  

–  Neutron	  ID	  	  
–  Supernova	  neutrinos	  
–  39Ar	  
–  Nuclear	  de-‐excita:on	  
gammas	  

•  SBND	  
•  ANNIE	   18	  



Neutron	  measurements	  at	  SciBooNE	  hall	  

•  Ready	  for	  BNB	  turn-‐on	  
•  Sensi:vity:	  

–  over	  100	  MeV	  recoils	  
•  300-‐500	  neutrino-‐induced	  

neutrons	  over	  6.6	  x	  1020	  POT	  
•  Other	  neutrons:	  

–  Skyshine	  
–  Cosmogenic/radiogenic	  

•  Run	  for	  3	  years	  
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Takeaway	  

•  MITPC	  is	  a	  direc:onal	  fast	  neutron	  detector	  
•  Successful	  DCTPC	  runs	  at	  Double	  Chooz	  
•  Measure	  fast	  neutrons	  in	  the	  SciBooNE	  enclosure	  
–  Start	  when	  BNB	  turns	  on	  
–  Run	  for	  three	  years	  

•  Papers	  coming	  out	  on	  neon	  studies,	  DCTPC	  
	  

Thank	  you!	  
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